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T
he articles on rabies (1) and Marburg (2) virus featured 
in this month’s Emerging Infectious Diseases (EID) 
zoonoses issue illustrate common themes. Both discuss 
zoonotic diseases with serious health implications for hu-
mans, and both have a common reservoir, the bat. These 
articles, and the excitement generated by this year’s recog-
nition of World Rabies Day on September 8, also described 
in this issue (3), remind us how globalization has had an 
impact on the worldwide animal trade. This worldwide 
movement of animals has increased the potential for the 
translocation of zoonotic diseases, which pose serious risks 
to human and animal health (3).
The magnitude of the global movement of animals is 
staggering. In terms of sheer numbers, 37,858,179 individu-
ally counted live amphibians, birds, mammals, and reptiles 
were legally imported to the United States from 163 coun-
tries in 2000–2004. These imports included Asian macaques, 
South American rodents, and African great cats (4).
Why do we have a global trade in animals? Animals 
are legally imported into the United States for many rea-
sons. They are used for exhibitions at zoos; scientiﬁ  c ed-
ucation, research, and conservation programs; food and 
products; and in the case of companion animals, tourism 
and immigration. Increasingly, however, animals are being 
imported for a thriving commercial pet trade. In many cases 
the animals that are imported and traded are of species that 
are considered exotic (here deﬁ  ned as non-native species, 
animals not traditionally kept as pets, or both). This can be 
a risky business, as many shipments include a high volume 
of wild-caught versus captive raised. animals For most of 
these animals, there are no requirements for zoonotic dis-
ease screening either before or after arrival into the United 
States. There have been anecdotal reports of high rates of 
death among animals in these shipments.
Animals imported for commercial trade represent a 
substantial risk to human health. In 2003, monkeypox was 
introduced into the United States when a shipment of Af-
rican Gambian giant rats was sold to dealers, one of whom 
housed the rats with prairie dogs intended for the pet trade 
in a US distribution facility. The prairie dogs subsequently 
became ill and transmitted the infection to 71 humans, in-
cluding prairie dog owners and veterinary staff caring for 
the ill animals (5). In addition to monkeypox, human tula-
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remia and salmonellosis outbreaks have been traced back 
to contact with prairie dogs and hedgehogs (6,7).
Exotic pet ownership brings unanticipated risks to 
agribusiness, wildlife conservation, and the ecosystem. For 
example, giant African land snails released into farmlands 
have become agricultural pests. They reproduce rapidly, 
consume large amounts of vegetation, and are hosts for par-
asites such as Angiostrongylus cantonensis. Pet pythons re-
leased into wetlands become unchecked predators, warping 
the balance of the existing food chain. Snakehead ﬁ  sh, im-
ported as a delicacy for the live food markets, have turned 
up in ponds and waterways, where they quickly dominate 
the ecosystem at the expense of native species. And the il-
legal trade of exotic wildlife, with promises of considerable 
ﬁ  nancial return in the underground markets, has disastrous 
implications for many endangered or threatened species. 
How easy is it to get an exotic animal? Checked the In-
ternet lately? It’s now possible to obtain almost any type of 
exotic pet animal through the Internet, as opposed to pur-
chasing them in pet stores, which are subject to licensure 
and inspection.
As a scientist, one might suggest solutions that employ 
familiar tools, such as postarrival screening of animals with 
reliable laboratory tests, empirical treatment for known 
diseases (if such tests and treatments already existed), or 
quarantine of the animals for an appropriate length of time. 
Many of these solutions are not feasible or practical to use 
on the large volume of animals that are being imported and 
cannot be employed to prevent new or emerging pathogens 
or infections. Ultimately, import restrictions may be the 
only means of preventing introduction of exotic infections.
Despite the societal costs of importing exotic animals, 
as well as the difﬁ  culties in regulating enforcement and co-
ordination of efforts, there are also beneﬁ  ts and compel-
ling reasons for importing certain species of wildlife. Many 
wildlife conservation and species survival programs depend 
on importing exotic animals, including endangered species 
kept by zoos. Much is learned from captive wild animals 
and the knowledge gained about how to manage disease 
problems. Zoologic societies’ ability to use animals that are 
legally imported has enabled public education about endan-
gered animals; were it not for legal animal importation and 
exhibition in zoological institutions, many species of ani-
mals, including bats, would be extinct in the wild.
Partnerships comprising experts and agencies involved 
with human, animal, and ecosystem health are critical to 
prevent and control imported zoonotic diseases. Such 
partnerships beneﬁ  t public, animal, and ecosystem health. 
There are several unfortunate examples of the failure of 
partners across these areas to work together. They include 
governmental decisions in the People’s Republic of China 
to slaughter dogs as a control measure for rabies and ad-
vocating extermination of storks as a control measure for 
avian inﬂ  uenza in Thailand (8,9) In the case of the dogs, an 
integrated team of animal and public health professionals 
might have implemented alternate control measures, such 
as leash laws and rabies vaccination of dogs. The storks 
were luckier: wildlife conservationists and other partners in 
the animal health sector eventually intervened to convince 
governmental authorities that slaughter of storks was not an 
appropriate control measure for avian inﬂ  uenza.
As in the past 3 EID zoonoses theme issues, we have 
called for renewed effort for the public health and animal 
sectors to work together, in this case to mitigate the impact 
on infectious disease ecology caused by unrestricted translo-
cation of animals. Prevention efforts should include reduc-
ing both the supply of and the demand for exotic animals. 
However, navigating the myriad responsibilities of the dif-
ferent sectors for human, livestock, companion animal and 
wildlife health continues to be a challenge. Guidelines ad-
dressing the infectious disease risks associated with exotic 
animals that may help raise awareness of the risks and de-
crease the demand for exotic animals have been published 
(10). However, no single agency can solve this problem 
alone; it is only through partnership with other federal agen-
cies, wildlife associations, veterinary medical associations 
and private industry that we will be able to better control the 
global movement of animals and reduce the risk of introduc-
ing emerging infectious diseases into new locations.
The “One Medicine Initiative” announced by Roger 
Mahr, the 2006 President of the American Veterinary Medi-
cal Association, has led to the 2007 formation in the United 
States of a “One Health Task Force” to bring wildlife, en-
vironmental, human, and domestic animal sectors together 
for a coordinated approach to improving and protecting 
human and animal health (11). This coordinated approach, 
actively supported by multiple stakeholders, takes into ac-
count the larger ecologic context of infectious diseases and 
improves our ability to prevent disease rather than simply 
reacting to new outbreaks as they emerge. We look for-
ward to the work of the Task Force and other important 
cross-disciplinary initiatives, as well as the efforts of the in-
formed readership of EID to make important contributions 
in stemming the magnitude of live animal trade that poses 
risks to human, animal, and ecosystem health.
References
    1.    Abazeed ME, Cinti S. Rabies prophylaxis in pregnant women. 
Emerg Infect Dis. 2007;13:1966–7.
  2.   Swanepoel R, Smit SB, Rollin PE, Formenty P, Leman PA, Kemp A, 
et al. Studies of reservoir hosts for Marburg virus. Emerg Infect Dis. 
2007;13:1847–51.
    3.    Tumpey A. The First World Rabies Day Symposium and Expo. 
Emerg Infect Dis [serial on the internet]. 2007 Dec [cited 2007 Oct 
1]. Available from http://www.cdc.gov/EID/content/13/12/07-1261.
htm
1808  Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 13, No. 12, December 2007Globalization and  Animal Trade
  4.   Jenkins PT, Genovese K, Rufﬂ  er H. Broken screens: the regulation 
of live animal importation in the United States. Washington DC: De-
fenders of Wildlife 2007. [cited 2007 Sep 27]. Available from http://
www.defenders.org/resources/publications/programs_and_policy/
international_conservation/broken_screens/broken_screens_report.
pdf
  5.   Centers for Disease Control and Prevention. Multistate outbreak of 
monkeypox—Illinois, Indiana, and Wisconsin, 2003. MMWR Morb 
Mortal Wkly Rep. 2003;52:537–40.
  6.   Avashia SB, Petersen JM, Lindley CM, Schriefer ME, Gage KL, 
Cetron M, et al. First reported prairie dog-to-human tularemia trans-
mission, Texas, 2002. Emerg Infect Dis. 2004;10:483–6.
    7.    Riley PY, Chomel BB. Hedgehog zoonoses. Emerg Infect Dis. 
2005;11:1–5.
  8.   Dog cull in China to ﬁ  ght rabies [cited 2007 Sep 21]. Available from 
http://news.bbc.co.uk/2/hi/asia-paciﬁ  c/5233704.stm
    9.    Wildlife Conservation Society. The conservation implications of 
avian inﬂ  uenza (H5N1) [cited 2007 Sep 21]. Available from http://
www.oneworldonehealth.org/sept2004/pdfs/colinpoole.pdf
10.   National Association of State Public Health Veterinarians. Compen-
dium of measures to prevent disease associated with animals in pub-
lic settings, 2006 [cited 2007 Sep 21]. Available from http://www.
nasphv.org (in the Publications section).
11.   Enserink M. Initiative aims to merge animal and human health sci-
ence to beneﬁ  t both. Science. 2007;316:1553.
Address for correspondence: Nina Marano, Centers for Disease Control 
and Prevention, 1600 Clifton Rd, Mailstop E03, Atlanta, GA, 30333 USA; 
email: nmarano@cdc.gov
  Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 13, No. 12, December 2007  1809 